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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
voids and the number of detects at a lamination 
interface in a non-porous crystals silicon layer by 
removing a porous silicon layer by using etching 
solution having an etching speed lower than a specified 
value for both a non-porous monocrystal silicon layer 
and a silicon oxide layer. 

SOLUTION: A porous silicon layer 101 is formed by 
anodic formation of a monocrystal silicon substrate 100. 
On this porous silicon layer 101. a non- porous 
monocrystal silicon layer 102 is subjected to epitaxial 
growth. The surface of this epitaxial layer 102 is 
oxidized and a silicon oxide layer 103 is formed. Next, 
a substrate 110 as a bearing substrate having a silicon 
oxide layer 104 on the surface is adhered, and a 
substrate 100 and a porous silicon layer 101 are removed 
by using an etching solution having an etching speed of 
less than 10 angstrom per minute for both non-porous 
monocrystal silicon layer 102 and silicon oxide layer 
103. Therefore, the occurrence of voids can be 



suppressed. 

COPYRIGHT: ( C)1997.JPO 

00 



8 



too 




-1- 



(l9)0*S4#lfit (J P) (12)<2^^4^0^^$S (A) (iD^tffflgB^MS-^ 

#5i¥9-92803 



(43)^BB0 ¥J*9<^(1997)4^ 4 0 



(51)Int.CL * ^S'Jia-^ ;tf*iSS#-^ FI 

HOIL 27/12 HOIL 27/12 B 

21/02 21/02 B 

21/20 21/20 

21/3063 21/306 L 



mmm^ *fS* lf*]®O»20 OL (^IIH) 





179000 


(7l)ttiPA 


000001007 














(22) mmB 


3p^8^(l996) 7 ^ 9 P 




A ea eta^ 3 t i3o# 2 








(72)^1^* 






(3i)@5fe«i±3g| 


#^¥7-177189 




m^tf ffl ET3^^- 3 T i 30# 2 




(32)ffi3feB 


¥7(1995) 7^130 










i 0* (J P) 




tes mm 










MM^±mS.T%^ 3 T S30» 2 


















(72) 












mMf^:^ ffl ETJ^L^ 3 T S30# 2 


















(74){-^aA 


^m± liiT 















(54) mm(o^m ^mi^mm(Dmm:^m 



(57) [^^^3] 

I«¥^^S1 Si (v/y =!>') S«100S:^7LS^bb 
T»?>tb5#7LSS i JllOl±J;i#^#^7LS:**Sf0S i Si 

io2St/ifrfsffi?>fbs i Ji«c*r-r^^y^v^igft;55^tc 

v^T#?Las i JilOlSr^^-T'So 
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#«^««ro®^Jt*ffit^*iv^■r. *tifE#^#7LK*^fB->y lo 
[it*«7l t(riEfg2ro»«<oi,st)-&t>-*ffi{i, 30 

^> y n i^*. c, 5 is^5 5 iz^m<o^mi^m^ff)mm 

[it*3i 9 ] mumti^ y v-ejt^utE^ 2 (^s^fflj 
1 o 1 MfEe?^k->y = ^-eii, ^^^v- y = 

[§«*^lll StrlESSlbv-y ='>'®(*. 7 40 

flfJfE^i b-<5' -> /i-^SS $ -arfc#^#7LK*^fB -> y = V 
S/5S??^E-r-5if*«9~lt5}?«l lov>-m;)^«Oif3tt« 

1 3 1 m^0K'iimmm&'> y = vsj*, str 

[f»*«14l flfrfE^#fl.|f*lfeS'>y aVJitt, Sir 50 



#Bg5p9 - 9 2 8 0 3 
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8] atlfH#?LK'>y avSw^^s/f^ViJ' 
14, aESIK*5*^5 0 p pm£ATWTMAH7k^fSJc:J;9 

[ff*^i9] tfrfB#?LK->y ^vgcDJi-s/f^i^^ 

[000 1] 
[0 0 0 2] 

J^I4, Silicon on Insulator (S 

oi) ^mtvxiKK^hti. mm<Di^'j =-:^Mmm^ 
[0 0 0 3] mi&m^^ixtLso im^i^<D'px\ mz 

;i5fo2.„ rixtt, '>?i< irt-i^^isgl^li^trj; t?^^^ 
-rsr i:i;iJ;oTi^^^±t3<i;tcoff^^i^ofc->y = 

xMihMm^j:(oi-t'>]) =i>^m^i:mmit-r^T.mxh 

Bn*>ii^!gcS'//m'{></?/5$<Q->y nvSS^Srta— fc: 

[0004] zz-0'>i}=' :^(r>mmt(Dyjm\aiizs>i u 
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T2ii!?fo-5. l<:>\t^m<Dy^X-n^i'?:fjm (.BP SO 
I:Bonding and Polishing S 

oi) tffot), ioi-im-r'<%i^D =t:^Mm(om.± 

'i-^yifrnWrn-Q'^fioii^ (BE so I : Bo n d 
and Etchback SOI) "Cfc-So 
[0 0 0 5] ^-r-it •> y = >-^Jl<73*&— B 
B P SO I Ji^seUfcJ: plc:^^(c$iJffl);45S|l-C-fo 
o*t)Wew^-^(±W®#«73i*!|sfS:@<ffi;45SW 10 

(ci^^UTL* 9/4^^T-fo5„ ii^S^SO I S«(^g 

^Ji^^tgr-fc 9. ftoTBPSOI <^^mM{9t*iiH 
Him^^S^SrW'^iVN, -:^BE SO I -C-li->y =ive 

5ti?:-r5J;:i*r<^BESO I ;iiS^ffi<^i:C>5*ff]i:$tv 20 
r. <73 r i lilA •? -&h)-a:^<^r-— /w^<^^MS^{'7F)Ne 

[0006] BESOI<?)J;5 t:i?gf4^<ir)^ff;JSt&— 30 
-e, t*5t5<OBESO I ±19 tJiy^/^S/^'COSJ^tt;}?^ 

iff t ^ i: V ^ ^ fiajT-li*ttiliA;45ti^ t <7);iiS*? So 

:^(73S*glc:^bA>;t, SO I S«S:f^Sa-t--5i:V^5 t*^ 
-efc^ (4t59¥^5-2 1 3 3 8^<25:«) „ 

S (il^BI^ 6 - 3 4 2 7 8 4 -^^^te) o 

10 0 0 7] *%e^#?>ww5et:i #-7L©->y = 

So 

[0008] 
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ix/c (Proceedins 1944 IEEE I 
nternational SOI Conferen 

c e, pill), :^%m^h(oifkt^(r>mm:L(n'/^m\:i 

^flS!J^fc-frS«waS!9-&ip-fr#®»r*3»t55J?-f K (v 
Did) ^^(ommtfi^m^t^h^^ tf)^i:>i)^-ofzo 
[0009] *:^0J<7?S6<}|i. ±fE#7LKg^SriS5J«)IC 
^s/^v^^-rsa^ff^Srfflv^fcSO I S«?^JESfelc:*5V^ 

-So 

[0 0 10] *^BjOSiJ<;ose<jl*, BfitJ-^iPHirlftffilciiJ 

•t55j?-r Ksu^^^^Lsr^iigS'^y ='>'Ji*<o:^te<Dfs 

SrIS* T{&v mm L# 5 *^ii»cS«ro$ajg:^i£ Srffi 
[0 0 1 1 J 

T-foSo fip-t,, *^B^roi^^^*{^i:s«ros^ig;^^*^4. i^y 

= vS«Sr#-7LK'(t:UT#bns^fLKv'y = ^'^itr 
mi<^a«5:fflE-f-SXiS. SfrfH^l<7?S«i:. I|2<7? 

^c*5l^-c. «tfiE^^TLK¥J^*->y ^^^s&tj'tfrfagf^t 

i'y 3^'SJrSt-r53::s/^V^^i^^iJS*l;i 0:^->'^^;^ 
h n - A/^JilT i: 5 31 i/ 5" v^/?i$^S:fflv ^r flfIfE#7L 

[0 0 12] ±fa«A&w*«l^{-J:ixtf, ±i6Lfc«Pi«t 
-r'<t1!«Si4s«ia?:$ix, «ii<)TftK<cSO iSffiSrSijg 

[0013] 

[0014] 1 i Lx^4^iimmf^^B'> y 

v- y =» >m±\z^4f'iimmi^& •> y =• ^-s sr^i t* 

l|l(^)S«i:. ^2<^)S:KS:IA'?^i:'-fr7t^, ^ 1 

[0 0 15] ;*:^|«^;:*3V^-c, #^#^?LK**SfBV' y => >- 
S«co#7LK^kli, IglS^Lfig ( a n o d i z a t i o 
n) trj:?)?gj«$tb5o r 5 bT^#f>^^fc#?LM^'y = 
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5 

>mti. 6 0 0 AmS<omff>JlAi^^B^^ix. 

loo 1 6j ^jimmf^^'^D='^^m<oimi^y^:^i^ 

S;!)5^^ir^s,^Vi/$n5Stil;i, ^ijflf S^J^ ioT 

r <0 1 1 Stt® t ^.^o: ^ V ^ $ *t ^ - /j: S ;45 ^ 

(0 0 17] — ^v'}->ym.(7>wi^^'y]} =^:^\zm 

jK;iS7LF^ I' gk^iitp i <? iS < mmmmmA^ h<r>:^y^ 20 

10 0 18] o*»?. Aiff''iiSS^^S'f">'^^;4Sj5gSr^S 

iii^^ffiilSry. i:Lfci:#, y. < y. X'<D^W^mt^ 

y» »4?Sf«:<0#^HFLflF*3'^WSSiS«k{3^:ix^ixfe 30 
#-rS„ yp <Offlli#^7LKcc>?L^«?-eSt«$ix5*s, il 
^^•7L®±{; fi«/j:*^^»)^Sr^ ^ -> + /w^e $ 

[0 0 19] ^u-c, -e«fitl4jj?^j 1 0^;^^^;^ h-a — a 

St?S)5. 1 0 3^>'^';^ hn— A/^^it) 

[0 0 2 0] tSjR, #t7LS«J5SSi3i5/5">'4^tt7s/gf3S 
tf7s'S^ (4 9%) iiHSfe^tzKiRTk (3 0%) «>1 : 5 
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[00 2 1] L;5-Lm(4i®5^^-;/^>'^^755^5r-rSC 

10 0 2 2] •?-r-C*^BJ#P>l4. ?§5l5Wj;5lC^^^ 

9"i^i/?fl!Srffli^-C, ^JLKv'y =^vS:3lSl^y^>'^■f- 
^ w i: i: bfc. 

(0 0 2 3] rro0iji:bt:*iar-'w*y-e4>-5TMAH 

[0 0 2 4] ?eoT, #TLK<OjlJ^3iy5^>'^'trTMA 
I>n-A/5>}^Ti:-f-5fc*»:ci4, ^«S;iS*«)5 0 p p 

[0 0 2 5] m<r)mtL.xy ym.tmmtT^mi^'Dm'^ 

W^<n>m^M8\Zmir^ r<7)^fdei4TMAHi: liable, 

2'^3^>^y^ha-M.y^t—-^X'h<9. S i 0» fw 

[002 6] ^^o-C, rw^fSSrffiV^-C^JLSv^y =':^ 
irSiOt wM:*ro5Jis''^>'^^jSaf^Srl 0 3^>'>>';^ 

Sf^k^lffTKw 8 O %Sr*t:i«#Jft;tT t tiJ^I^ y ^ 

[0 0 2 7] r/U-:* y^<??Mt UTIi, KOHTk 

^a!, NaOH;j<:^iK, Ti^^^TTK (NH» OH) ^ 
;is*tfbti-5. m?>liTMAH|g|fi6s i O, 

:^y'9'>irm&ti^mmmiz^h-rmi—'^xmibX'h 

[0 0 2 8] ■^fz7ymm(omtvx\-i^ 7ym-mm 
• (*) m-^mm. y - mMSt ^ • m t&^m 

[00 2 9] ^mmn. ±^<0^ 0 lw#^?LK^<0^->^ 

t^ii^tK ^W£soiM^nz>\zn\^x\^. v^<o 

[0 0 3 0] }ikT. ElB5S:#fiP.b/j:745e>. 

[003 1] (fli«Sl) *i'0lSU50 8Srfflv^rSttW 

[003 2] *ies-> y 3 100 Sr^^i^t:^ ux 

^Umi^lf ='>'10 l^m^-t-i) (EJIA) . 
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10 0 3 3] ^nw^D ^t^(om^:fjm\^o\'^x\-i. m 

av-a^e O OSr^E-rSo NST-'b^^«gT'l4/it> 
''it)7'iim(f/<cP>''<CVN„ S«6 0 05:1218 (A) Ic^^i" 

fk^nmme o 4\zmvx\i^x^ ^j^ffiiurtgomsie o 

6*5i: e>*XTJ3iJ , jS»<KiJliiE<Di^JSffi^§g6 0 SlrSLT 
v^5, ^ixtmzms (B) ir^-f-i^i-s iEffl;®(Bll6 
0 5' t^jfl!6 0 4' Sr^frUTrnffiSriro-CbA'Sip/i 

75-f>#7LK^t:/55jEr5o y'>^mnm6 0 4tvx\i. 

—^&]\zit&y -ym (4 9%HF) S:fflV^S. MtK (H 
, O) t?*IRbTVK i:. ijft-t-fl:»!EfiSJrl,J;^;!>J, 

*fc^1S'ft:^iS;^Jca;E6 0 0(^*S;)^ib^i^755^^ 20 

mmmMtLxr/i^='—/\'^m^^:Lthx^^, t/\^ 
mz.n\.x'&f$i^i\.^ii\^i.ofiMV(. m7L\s.^ (a 

u) . (Pt) ^;45ffiV^ibtb?,, IE{R)coB1®6 0 5 

IS-fk^^sStge o o-f-'<Tfw/jj$ix3t^,^-c. ^i/^* 30 

^?S!6 0 4y4SE®fii6 O Sldig-r-SWC, Ett^6 0 5 
W^E t W 7 5/ gS^fStS W^m^ S: 3 - 7^ 'O' L T 
*3 < t J;v ^ S®^kj5S;S:^T 9 «0it{iII±*:*:^5mA/ c 

5, 40 

(00 34j pfc:b-Cfl^j^L7t#?LKe 1 o i 

^r/^]5£S$*•5 (EllB) , :t Jf- v--y/i'^g»i— j|3; 

[0 0 3 5] Jif^df ->-V/l'S 1 0 2<73^S^g6^t:LT 
S i O, ® 1 O 3 (^gJ^kSr^tf) SrflgfiSi-r-a (0 1 
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i 0» g 1 O 3 li. SOI S«<7>iffeigiS i: L-Tco^teSr 
(0 0 3 6] j^ii. gg^b-t-^S-^Sf^b^Jli*, ftSU-g-ip-ti: 

[0 0 3 7] ±f2«ffi755®«-ft$tl-/c^f^5'df 
*-r5^«l OOt, ^}^S«i:/iSS iOt ®1 04 
S:^ffi{J:W-t-5»«l 1 0-Srffl«-f-5. 1 0 

^■m^^y^. m^^\\Lli=77.^ ffiSS«±J-S iO, Sr*t 
(0 0 3 81 ±iEffl«Lfc2tS:roS«Srite^byt^lcftS 

(0 0 3 9] lfiO-^*?-a:fc^JcS«^^ffiT-*DJE-r-5 
[0 0 4 0] -^rLTiSJcl-IfitJ-g-ofcS^^^MS-r^, 

'SiMti^^^. B,<fi^mz.\tQ 0 0-110 oxMmm-^ 

fc'So 0!lxLtf^l$S«l 1 0;4S:Er^;«f7;^-t?*).5^-&{:i 

i^v-yaixioo <7) s/ V if(r>m.(n]^-ti i-W x 

bnntf^V\ S§oT2 0 0'CJ!iAT<^M«-C-feoT'bS 

[0 0 4 1 ] m^^^^^^'-y^i^^^m 1 O 2 ^r^LT 
•> y = >'S«g8^> 1 0 O t^JimU^ 1 O 1 S:ilJ^e<)tc: 

m^-r^ miE) . ^r-^y 3>'»«gB5>i oott^ 

■^A, rv^-r7K^<OT/l';t7 y ^V>f4TMAH 
war /U;* y ® jflESrffl V ^/ci ^ >- i/jr J; I? 6^*-r 
2.. ^s/^V^oJii^lil 0 0'CWT<Oja^jSf-C^T'S 
5<0/45^S:W-C^bS„ r^u* y ^0^?S(4S i Oi 

gf-fb^T-ai^ixyt y = >s«T-fcn«. •> y = 
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10 0 4 2 1 -vy = i^^tsifiJ^ 10 0 ^mm^mm^^ 

VM*^S'f">'j!^i;J;«3BS5*L, #^7LKg|J5> 1 0 itmm 

#^TLKgB^ 1 0 1 SffifiUfcJ: p^j:**£fB->y 

U^s i Oi lc:^-t--5:^->'^i/^'jSa/45^lc: i o^Tv^^;^ 

[0 0 4 3] Mtd, £i±lft0JLycXei;iTai-r-5Xie^ 

[0 0 4 41 (1) mmm<Dii<D(Hm<om^t 

14. ISA~^+A(7)^Ji:4:-r.50A5M*bv^ 

fmw-<Dmitm\-i.. ®?^#h^+-c-2 o o*c~ 7 o ot; 

[004 51 (2) 7k*r=.— /U^OfJg 
**I^#5>I4, 5feirE P 5 5 3 8 5 2 A2^ai-*3V^ 

>i?mtt (roughness) Sr^*b. ^^(r/^i^b 

U— >'(migration)|;iJ;«5, li<DM^^ 

^^fc^fcffi-e3^e^#•>-vy^•>y ='>'m<om^iirT^i:>iX 
St. J; t)^^^cPiS<D'>/j:i^3if ^:^rv'-v/i'->y 3 

m4xfcilf^:^r'>-1r/U>'y aV^ffiSr^febA^t^-rSfP 50 
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i: t)ai4i^■5:^' y — V-'U— AfcosK p {i-Ti: i> 5 

[00461 (flg«2)02Jc:^ LfcflgfiUcoi ^TSiW 
''iiJ. E]2'f^<oi 1 oo~i 1 1 o\imi(r>i o 
0~1 1 Otw*|-f£^U-CV^'5. fg^l tw*JV^TI4, lrS"3-& 
2tS:(^«S<OSffitt. SiO, JilOSirSi 
Ot mi 0 4X'&>':>tzAK iSJ-e^-fbti^SjiSS i O, € 

X'h^i^^i±^£<. 'pfi.< 1 1> 1 oroffi7)ss i Ot T'fl? 

>m±{zmf^$i^tc^^-f^'^-Y/i''^]}='>mi 102 

(Bl) ^ffi^Sr. v^y^'^'SSl 1 1 0±lrji^^$nfc 
Sif^li^l 1 0 4SffitlA!9-g-i:>-ti:5 (CI) tcoir.oi 
lf^df-.>^yu.>y 1 1 0 2 (B2) W^ffiSrHftg? 

itvxj^^i,tLmtmi 1 o 3«ffiSrK^t:^aabT^^/£ 
V^>y =i>-S«l 1 1 Oco^ffii:flfi(3-g-h)-<t5 (C2) 

[004 71 mm 3 ) Bl 3 1::^ Lfc^fcov ^TSi?g 

■f-5o ll3lc:#Lyc#-i-cD9-'3lIl2 tlRli:.#-^<ot>(7) 

-CI4, :i^f^^v'-\'/l''>y 3>'^;45Ji^^$iXfcS« (B 
1. B2) i:liD-&*p-&5*«tC. :&^;tf7^. 
7;^^cr);^7>«.^i|E|-l 2 1 O (CI. C2) S:fflV>5r 
i:/ii5#1Si6<)-efcSo r:</?li«i: b-CI4. 
->y=>'Sll02 (Bl) S:;if7^^ffil 2 1 OirftS 

(CI) mmts ^^yf^^'^^ji^'y^^i^m 
1 1 0 2(D^m^mmitvxm^^Mz.mitmi 1 0 a 

(B2) i::«f7;^S«l 2 1 Oirfiiti-^^p-fr^. (C2) 

ei4, Wmit PI«»«:fT'S p r i: ;4S-C-t 5. 
[004 81 fiiT. *«:«)'5^*ifeMSr^tf T*«ig«rP 

(0 0 4 91 (IIJS01J1) 6 2 5 5 ;?nV<0/9;5*^S:«Fo 
feS-fV-f^PM (1 0 0) *feS'>y=V&E (0. 1 
~0. 2Qcm) ^rfflEL. rnSrHlS (A) ir^-f-yg 

ai^i-fe-j/ h x^xmrnt^^nti-otL. ^iwzi. 9 ->y => 

100 (OmMK 20 n mW#?L^v' y 3 1 0 

iSrfl^jEjgLfc (igi (A) ) „ rwffiSfW^fSe O 4Jri4 

4 9%HF^?^Srffll\ ^jS^i^afi 1 m A/ c m' "Cfc 

ofco t vx ^nm(D4^jimitm&fim i m/:5>-e*> 

•3 . 2 0;/ mWJl;;^W#7L®JlH*tj 2 0^)-e#^tLfc. 
[005 01 w p L-C#e>iXfc#.7Lev' y = 1 0 1 
-hlCCVDifelCil?. ^*gfB->y 3:/@l 0 2*0. 2 

5 ;j m<0/l;^^|c:3it''^dE->-V'/W;5S:S$-tirfc (lai 
(B) ) . *6ffif*#ttWT<Oi:Jo!JT?fo'5. 
[005 11 ffiffl;*/^ : S i H. /Ht 

;tf^5ftffi:0. 6 2/1 40 (1/min) 

: 8 5 Ot: 
£E:^> : 8 0 T o r r 
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fiSigiSfg : 0 . 1 2 ^ m./^ 

^feff=-e«iab, 0. 1 /I mOS^-fk^ 1 O 3 iSrWfc (01 
(C) ) . 

[0 0 5 2] iJcV^TilB^ffiSrgS-fkbfcSSt. cnt 
li&JIwfflE L-C*3V 0 . 5 raWBfe^k^ 10 4 

«r*-f'5 5-f>'^Stgl 1 OSrSf? • T >'*::^TSrfflV^fc 

-frfc (lai (D) ) . ^ro^lwSOO'C, 6 ^PiB<ofSi*o. 
SS:=ff'fco/c„ 10 
[0 0 5 3] ^«!.S^IC->y =«VS«1 0 0fflll-Sr«ffi«F 
8iJ^«-e 6 1 0 *i m«FB"J #^7L|C y 3 :^ 1 0 1 SrS 

[0 0 5 4] Cc^SS^^Iti^tiSS^^y^^^/^jK^ 

Jlfifjir^TaiS'f^i^i/Lfc (igi (E) ) „ ^(Dt^m 

s i o, id^f-rs^s/^v-^^iiaiiiijcot 

[005 5] 20 

•mSK^v=}-l^^WL=TyVKyiifmWL (2 4ppm) 

*rs i O, 1 Ji-V^^j:^ h n — A/:JJ-JJJl 

T 

C:CD^», O. 6 AtmCO->y 3>'Sfe<li^±|;iii«tO. 2 

9 . S O I ffil<OsJ?-r K<^^*{4, iS5l5<?3 S i Ot <^3i 5/ 

^^b3tt>wtcJt'<T*^i/i 0 0 Jc:iS/> L^co 
[0 0 5 6] (IIJS0IJ2) El4S:fflV^-t:»i|^■r5. 30 
(0 0 5 7] 3 O 0;im(Ojei?(^S:jtofcffiH^O. 0 1 
Q • cmW4'r>'^P^ (10 0) ->y =VS^£2 O 0 
SrfflSL, ^ro*^5r*JE0iJl i:P)«»;::LT2 0 /iin/c 
tt#7LK->y 3VS2 O 1 t Lfc (1214 (A) ) « 
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